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Digital transformation of modern quality management

Abstract. Introduction. The need to transform modern management systems under the influence of total
digitalization is an important and serious social goal of science and business. One of the key areas of
management today is quality management. In this regard, the purpose of the paper is defining the specifics
and main trends and risks of digital quality management transformation on the whole, as well as evaluating
the development of modern quality management in the context of digitalization.

Results. Based on the process, complex and systematic approaches and in the context of total digitalization,
an enlarged model of quality management has been formed which can be applied for the purpose of
evaluating a quality management system at a particular enterprise, since it integrates quality management
and risk management, which allows people in charge to monitor and evaluate the entire cycle of creating a
service/product, as well as the results of the system development, costs, the need for timely elimination of
shortcomings and improvement.

Conclusions. According to the results of this study, there have been formulated a set of key trends and risks
of digital transformation of quality management. A positive assessment of the modern quality management
development in terms of digitization has been reasoned; an enlarged model of quality management has also
been formed in the context of digital expansion.
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Maskosa I. B.

KaHomaaT inocodcbknx Hayk, HayKoBuiA CriBpOBITHUK, Kadheapa dinocodii Ta couionorii,
MiBoeHHO-3axigHuin aep>xxaBHui yHiBepcuTeT, Kypcbk, Pociicbka denepalis

LUndposa TpaHchopmalis cy4aCHOro MeHeA)KMEeHTY SIKOCTi

AHoTauisi. HeobxigHicTb TpaHcdopMauil cydacHMX CUCTEM MEHEeIKMEHTY nig BRMBOM TOTasbHOI
LM poBisaLii € BaXXIMBUM i FOCTPUM CoLlianibHNM 3aBOaHHSAM HayKu i1 6isHecy. OgHIElo 3 KNO4YOBUX obnacTei
MEHeO)KMEHTY Ha CbOrOAHILHIA OeHb BUCTYNae ynpaeniHHA sKicTio. BignosigHo, BU3Ha4YeHHs cneumdiku
N OCHOBHWX TPeHAiB i pu3aukis LMgpoBoi TpaHchopMalii ynpaeniHHA SKICTIO B LIIOMY, @ TakoX OLjiHKa
PO3BUTKY CyHaCHOro MeHe>KMEHTY SKOCTi B yMoBax LindpoBi3aLlii, € 3aBAaHHAM, SKe BUPILLYETLCA B AAHOMY
[OCnNio)KEHHI.

AHani3 ocTaHHix gocnigkeHb i nyénikauii nokasas, Lo iCHYE Linuii psig npobnem, He OCBITNEHMX NyBnikauismm
AK i3 TeMaTuKu L poBisadii, Tak i MEHEO)KMEHTY AKOCTI, a came:: METOANYHI aCNeKTU BU3HAYEHHS cneundikm
yNpaBfiHHA AKICTIO I CUCTEM MEHEOXXMEHTY SKOCTi B yMOBax LM(POBOI eKCrnaHCii B €KOHOMiLi, OCBITi,
coujiafibHOMY YNpasfiHHi; BUSHAYEHHSI 3HAYEHHS Ta apXiTEKTOHIKM YNpaBniHHA SKICTIO B HOBOMY KfacTepi
LMPPOoBOI €KOHOMIKKN, (HOPMYBaHHA HOBUX METOOUK OLHKN PO3BUTKY CUCTEM MEHEOXKMEHTY SKOCTI W
ynpaeniHHSA SKICTIO B LinoMmy.
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MeTa cTaTTi — BU3Ha4YeHHS cneundiky Ta OCHOBHUX TPEHAIB | pU3nKiB LM poBOI TpaHchopMaL,ii ynpasniHHA
SKICTIO B LLISIOMY, @ TaKOX OLliHKa PO3BUTKY Cy4aCHOro MEHEePKMEHTY SIKOCTi B yMOBax Lndposisadii.
OcCHOBHI pesynstaTtu [OCMIAXKEHHNA: Ha NiacTaBi MPOLECHOro, KOMIMAEKCHOrO W CUCTEMHOrO Miaxopnis
chopMOBaHO YKPYNHEHY MOAeNb MEHEeXXMEHTY SIKOCTi B yMOBax TOTasNbHOI LndpoBisaLii, ska Moxe 6yTu
3acTocoBaHa Ans LiNEeN OUHKU CUCTEMU MEHEIKMEHTY SIKOCTi Ha KOHKPETHOMY MiANPUEMCTBI, OCKINbKM
iHTEerpye B cob6i MEHEIPKMEHT SIKOCTi Ta MEHEOPKMEHT PU3KKY, L0 LO3BOMSIE 3AINCHIOBATN KOHTPOJIb 1 OLIHKY
KEPIBHUKOM BCbOrO LMKIly CTBOPEHHS MOCNYri/MPOAyKTy, a TakoX MiACYMKIiB PO3BUTKY CUCTEMM, BUTPAT,
HEeOOXiAHOCTI CBOEYACHOIO YCYHEHHS HEOOMIKIB | BOOCKOHASIEHHS.

3a nigcymMKamu gaHoro OChif>KeHHsi CHOPMYSIbOBaHO KOMMIIEKC OCHOBHUX TPEHAIB i pu3unKiB Ludposoi
TpaHchopmaLii ynpasniHHA SKIiCTI0, apryMeHTOBaHO MO3UTMBHY OLIHKY PO3BUTKY CyHaCHOrO MEHEKMEHTY
SAKOCTi B yMoBax LnpoBi3aLil; chhopMoBaHO YKPYNHEHY MOAENb MEHEMXKMEHTY SIKOCTi B YMOBax LMpoBoil
eKcnaHcil.

Knio4yoBi cnoBa: MeHE)KMEHT AKOCTI; AKICTb; LMpoBisaLis; udpoBa eKCNaHCia; MEHEI)KMEHT PUSKKY.

Masikosa A. B.

KaHomaaT punocodCcKnx Hayk, Hay4Hblli COTPYLHUK, Kadeapa dunocogum n coyuonoruu,

KOro-3anapHbii rocyaapcTBeHHbIN yHBepcuTeT, Kypck, Poccuiickas ®epepaums

LimdpoBas TpaHchopmaysa COBPEMEHHOIO MEHEA)KMEHTa Ka4YecTBa

AHHOTaums. HeobxogMMocTb TpaHchopMauumM COBPEMEHHbLIX CUCTEM MeEHeKMeHTa Mnog BAUSHUEM
TOTaIbHON LMpoBU3aLNN ABNSETCS BaXKHOW M OCTPOW COUManbHOW 3ajadven Hayku n 6musHeca. OpgHom
M3 KI/OYEBbIX 00nacTel MEHEM)KMEHTA Ha CErogHsLWHWA [eHb BbICTYNaeT yYnNpasBieHNne Ka4ecTBOM.
CoOTBETCTBEHHO, onpeaeneHne cneundukn 1 OCHOBHbIX TPEHLOB N PUCKOB LMPOBOIA TpaHchopMaumm
yrnpaBfieHNsi Ka4eCTBOM B LIEJIOM, @ TakXe OLleHKa pas3BuUTMS COBPEMEHHOINO MEHEMKMEHTa KayecTsa B
ycnoBusix unpoBmn3aumu, SBASeTcs 3agadeil, KoTopasi PeLaeTcs B AaHHOM NCCNeaoBaHnm.

AHanM3 nocnegHMX WccnegoBaHUi 1 Nyonukaumii mokasas, YTO CyLecTBYeT Uenbii psg npobnem, He
OCBELLEHHbIX Ny6MKaumsMiM Kak no TemaTtuke uudpoBu3auun, Tak U yrpaBneHns KavyecTBOM, a UMEHHO:
METOOUYECKME acneKTbl onpeneneHns cneundukn ynpasneHns Ka4ecTBOM M CUCTEM MEHEMPKMEHTA KayecTBa
B YCNOBMAX LU(PPOBOIA 3KCNAHCUM B 3KOHOMUKE, OOpa3oBaHUW, COLMANbLHOM YNpasneHuu; orpeneneHve
3HaYEeHUs1 1 aPXUTEKTOHNKIN YNPaBNeHNsi KAYeCTBOM B HOBOM KnacTepe LpoBO 3KOHOMMKU, hopMupoBaHue
HOBbIX METOAVIK OLEHKUN Pa3BUTUNA CUCTEM MEHEL)KMEHTA Ka4ecTBa 1 yrpaB/ieHNs Ka4eCTBOM B LIEJIOM.

Llenb ctaten — onpepeneHne cneumdukn M OCHOBHbIX TPEHAOB M PUCKOB umncdpoBon TpaHchopmauum
YNPaBneHns Ka4eCcTBOM B LIEJIOM, a TakXe OLeHKa pasBUTMS COBPEMEHHOIO MeHeoKMeHTa KadecTsa B
YyCnoBuMsAX Luposn3aumu.

OcHoBHbIe pe3ybTaThl UICCNENOBAaHNSA: HA OCHOBaHUN NMPOLLECCHOM0, KOMMMIEKCHOIO 1 CUCTEMHOIO NOAX0OO0B
cchopmmpoBaHa yKpyrnHEHHas MOAESlb MEHE)KMEHTa KayecTBa B YCNOBUSX TOTaIbHOW LMdpoBM3aunn,
KOTOopasi MOXET OblTb NMPUMEHMMA OJ1S LIENIEN OLEHKN CUCTEMbl MEHEL)KMEHTA KavecTBa Ha KOHKPETHOM
NPeanpusTAn, NMOCKOMNbKY MHTErpupyeT B cebe MEHEO)KMEHT KayecTBa N MEHEPKMEHT pUCKa, YTO MO3BONSET
OCYLLECTBNATb KOHTPOJb U OLEHKY PYKOBOAWTENIEM BCEro LMKNa CO34aHust ycryru/nmpoaykra, a Takke
UTOrOB pPasBUTUS CUCTEMbI, U3LOEPXKEK, HEOOXOOUMOCTU CBOEBPEMEHHOIO YCTPaHEHUS HEeOOCTaTKOB W
COBEpPLLUEHCTBOBAHUSA.

Mo utoram gaHHoOro nccnepoBaHWst chOPMYyNMPOBaH KOMIMIEKC OCHOBHbIX TPEHOOB U PUCKOB LiMPOBONA
TpaHcdhopMaunn  yrnpaBfieHNss KayeCTBOM, apryMeHTMpOBaHa [MOSIOKMWTENbHAA OUeHKa pasBuTus
COBPEMEHHOI0 MEHE)KMEHTA Ka4eCcTBa B YCNOBUAX LdpoBM3aLum; cchopMmupoBaHa yKpynHEHHas MoLeNb
MeHe>KMEHTa Ka4yecTBa B YCNOBUSAX LNGPOBON 3KCMaHCUN.

KnroueBble cnoBa: MEHE)KMEHT Ka4eCTBa; Ka4eCTBO; Ludposnsauns; unugposas aKCNaHCUs; MEHEOXKMEHT
puvcka.

1. Introduction

The development of quality management in the context of total digitalization is associated with
the widespread use of digital achievements and network activities of stakeholders who are now di-
rectly involved in the organization’s life and the formation of its status and image in the business
space. In addition to that, the role of stakeholders extends to the valuation of business and the as-
sessment of its competitiveness. This is important for quality management, since the changes af-
fect all the basic principles and postulates of quality management theory. The principles of consis-
tency, flexibility, technology, availability and innovation are put at the forefront (Limonova, 2018). In
this regard, the digital economy and the new quality management theory generate innovative digi-
tal tools, methods and quality management systems: e-government, digital standardization, digital
diplomacy, digital rating, e-procurement system, and many others. These examples reflect global
changes in the overall management system, in which quality plays a leading role. Accordingly, de-
termining the specifics and main trends and risks of digital transformation of quality management
on the whole, as well as evaluating the development of modern quality management in the context
of digitalization is an urgent interdisciplinary goal of modern science and practice.
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2. Brief Literature Review

Despite the huge amount of educational, scientific and business literature on both digitalization
and quality management, there are a number of issues that are not covered by publications: metho-
dological aspects of determining the specifics of quality management and quality management sys-
tems in the context of digital expansion in the economy, education, and social management; de-
fining the meaning and architectonics of quality management in a new cluster of digital economy,
forming new methods for evaluating the development of quality management systems and quality
management in general.

The revealed «white spots» emphasize the importance and relevance of the topic, taking into ac-
count the fact that research of digitalization impact on quality management is being conducted by
leading scientists around the world: the Russian Academy of Sciences, the Higher School of Eco-
nomics (Russian Federation), McKinsey Global Institute (USA), Boston Consulting Group (USA),
Deloitte Touche Tohmatsu (UK) and many others.

The issues of interrelation and development of quality management systems and digital eco-
nomy, as well as methodological and instructional validity are presented in the works of Russian
researchers (Gugelev & Yegorova, 2009; Vinarik, 2012; Levchenko, 2018; Polyanin et al., 2019;
Croft, 2015). Russian and international studies concern the risks of digitalization of the real eco-
nomy (Plotnikov, Pirogova, & Vertakova, 2019; Chaldaeva & Kilyckov, 2018; Manakhova, 2018;
Udalov, 2018; Khodyrevskaya & Mayakova, 2013; Semernik, 2014). Also, a significant contribution
to the popularization of the triad concept policy - strategy - tactics in management and planning
has been made by the Russian economists O. B. Veretennikova and E. G. Shatkovskaya (2012).

The development and specifics of particular digital methods and tools for quality management
are presented in detail in the reports and presentations of foreign scientists and specialists. The
key aspects of implementing digital and information technologies, realizing the principles of con-
tinuity management, and the impact of human resources on the management of IT-services are
discussed in the research of Czech scientists (Ministr & Pitner, 2016, Chren et al., 2018). Tools
for quality management and innovation management, strategic management and planning are
presented in the works of a group of foreign scientists led by D. Meissner (Scuotto et al., 2017;
Bresciani et al., 2018).

Topics of new approaches to measuring economic development, problems and prospects of
digitalization, development of automated systems and artificial intelligence are revealed in public
research of young American scientists (Liu & Parilla, 2019; Muro, Maxim, & Whiton, 2019). The In-
ternet of things, the smart city, open innovation, Big Data, prospects and opportunities for know-
ledge management, crisis management, planning and management systems, forecasting models
of enterprise development are the targets of research by lItalian scientists (Ferraris et al., 2018;
Giacosa et al., 2018). Processes of business internationalization, international outsourcing and
partner location, synergistic effects and coexistence of networks in clusters are the basics of im-
proving the efficiency of performance measurement systems (Belso-Martinez & Diez-Vial, 2018;
Couturier & Sklavounos, 2019).

3. The Purpose of the paper is to determine the specifics and main trends and risks of digital
transformation of quality management at large, as well as to assess the development of modern
quality management in the context of digitalization.

4. Results

Digitalization has now spread its influence to all spheres of human and social life, hence, di-
gital transformation is both necessary and inevitable. Quality management is trying to adapt it-
self in the most difficult circumstances of inconsistency of the internal corporate management
system at enterprises with the external digital shell. We should note the features of digitali-
zation - multidirection and universality, which imply not only the digitalization of specific tools,
technologies, approaches, but also the external environment. Whole paradigms arise under its
influence. We observe a «lag» in the implementation of digital technologies in relation to the
digitalization of society. According to the Biesot coefficient, the sustainable development of an
organization is directly dependent on the speed of response of organization’s security system
(basic guidelines) and in inverse dependence to the speed of occurrence and development of
external risk or threat (in this case, digitalization). The Biesot coefficient (CB) should be greater
than 1 (llyinsky, 2017):
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CB= SOR/SDT, (1)

where:
SOR - speed of the organization’s response,
SDT - speed of external threat development.

At present, the extent to which digitalization is spread and implemented within a particular coun-
try is measured by a number of indicators. Considering the fact that digitalization is a trend nowa-
days, the relevant indicators of it are the Networked Readiness Index (NRI) and Global Innovation
Index (Gll). We shall give more information about each of them.

NRI is a complex indicator of the level of development and implementation of digital technolo-
gies. Its application to assess digitalization as a trend is justified by the fact that digital technologies
play a key role in the innovative development, corporate development, increasing the competitive-
ness and efficiency of organizations, as well as improving the quality of management and execution.
Taking into account the fact that the catalyst for generation and dissemination of digital technolo-
gies is digitalization, we can say that NRI indirectly characterizes the process and extent of digitali-
zation coverage of a particular state.

At the World Economic Forum, «The Global Information Technology Report» provides annual da-
ta on the calculation of this indicator, as well as the rating of countries in terms of NRI. The calcula-
tion is based on 53 characteristics (parameters) grouped into 3 generalized systems: availability of
conditions for the development of digital technologies; readiness of society to use digital techno-
logies; degree of digital technologies application at various levels (business, society, government)
(Khalin & Chernova, 2018). The latest report on this index was submitted in 2016. According to the
rating of countries by the value of NRI index at the end of 2016, the leading nations were: Singa-
pore (6.0), Finland (6.0), Sweden (5.8), Norway (5.8), the United States of America (5.8), the Nether-
lands (5.8), Switzerland (5.8), the United Kingdom (5.7), Luxembourg (5.7), Japan (5.7) (World Eco-
nomic Forum, 2016).

An indicator that indirectly reflects the country’s involvement in the process of total digitaliza-
tion and its spread is the Global Innovation Index (Gll) that was developed in 2007. This indicator
reflects the innovation potential, as well as the results of activities in the field of innovation. Given
that digital transformation is impossible outside the framework of digitalization and innovation, the
Global Innovation Index indirectly assesses digital expansion. According to the report «The Global
innovation index 2018» (Cornell University, INSEAD, & WIPQO, 2018), the ranking of the leading coun-
tries is as follows: Switzerland (68.40), the Netherlands (63.32), Sweden (63.08), the United King-
dom (60.13), Singapore (59.83), the United States of America (59.81), Finland (59.63) (Cornell Uni-
versity, INSEAD, & WIPO, 2018).

Digitalization as a trend of global development can be considered in the case when the degree
of its coverage is universal, close to 1. Put that way, digitalization should cover not only business,
science, education, social sphere, and the public sector, but also be accessible and acceptable to
ordinary citizens. In this regard, the quality of digital technologies and their accessibility to all seg-
ments of the population plays an important role. Moreover, at the moment, the availability of digital
technologies is one of the indicators for assessing the quality of life.

As to the indicators for evaluating digitalization, the European Commission has proposed Digi-
tal Economy and Society Index (DESI EU) (European Commission, 2018, 2019). At the moment, the
International Digital Economy and Society Index (I-DESI) is a higher priority. It measures the digital
economy of the EU-28 member states and the EU as a whole compared to the 17 non-EU coun-
tries, using the methodology similar to the EU DESI Index. I-DESI combines 24 indicators and uses
a system of weights to rank each country by its digital characteristics in order to compare digitali-
zation development. It measures effectiveness in five dimensions or policy areas: connectivity, hu-
man capital (digital skills), Internet use by citizens, and integration of technology and digital public
services (European Commission, 2018, 2019).

At the end of 2019, additional indicators were added to the 5 already existing ones. Thus,
the system of indicators of the major index for evaluating the digitalization of countries looks
like this:

e Communication - development of the broadband communication market in EU;
* Human capital - digital integration and skills;

e Use of Internet services;

e Integration of digital technologies;
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e Digital public services;

e EU ICT sector and its R&D results;

¢ Research and innovation: ICT projects in Horizon 2020 Digital.

According to the report results of «International Digital Economy and Society Index 2019» (Euro-
pean Commission, 2019) over the past year, all EU countries have improved their digital indicators.
Finland, Sweden, the Netherlands and Denmark are the leaders of DESI 2019 rating, which is not
surprising, since these countries are among the world leaders in the field of digitalization. Also, at
the top of the rating are the United Kingdom, Luxembourg, Ireland, Estonia and Belgium. However,
some other countries still have a long way to go and the EU as a whole needs to improve to be able
to compete on the world stage.

Returning to the issue of quality management, we would like to note that under the influence of
digitalization of each individual organization, it is recommended to review the main directions of
management, taking into account both the internal adaptation of digital technologies and external
digital «pressure», and the level of digitalization of a particular state in which the organization ope-
rates, especially for companies that have access to the international market. In this regard, we sug-
gest the following trends in digital transformation of quality management, depending on the nature
of the organization’s corporate environment: organizational and behavioural.

The structure of the organizational trend of quality management digital transformation can in-
clude the following instruments:

e improving quality by building a simplified interaction network for plenty of stakeholders;

e forming a strategy of active interaction with stakeholders in order to create a positive image of
an organization;

e continuous monitoring of quality management in order to form a management system, the main
task of which is a universal focus on success and promotion of a company in the market;

e adding new ones and transforming existing quality management principles in the context of total
digitalization (for example, the principle of adaptability, innovation, digitalization;

e developing quality management programs and tools based on digital technologies;

e modernizing digital and cyber-defence systems against hacker attacks and digital fraud as a re-
sult of improving the quality of an organization’s security.

The structure of the behavioural trend of digital transformation of quality management can in-
clude the following means:

e system upgrading of tools for working with information data, including Big Data, in the corporate
environment of the organization;

e real implementation, adaptation and continuous improvement of «individual approach» quality
management method;

e focusing on the electronic (digital) market segment: expanding opportunities, attracting new
consumers, establishing network interaction with potential customers, improving the quality of
activities by simplifying the interaction «buyer-seller»;

e focus of the management system on innovation in all areas of the organization;

e formation and development of digital skills and abilities of personnel;

e stabilization of corporate relations, attracting employees to work remotely on the basis of a de-
veloped digital network.

The main approaches within quality management are the following: process, complex, and
system ones. In the scientific and technical literature, each approach is described in detail; there-
fore it is not appropriate to pay attention to the description. At the same time, based on these ap-
proaches and trends proposed above, we present a model of quality management in the context
of digitalization (Figure 1).

The process approach is one of the most fundamental in quality management, so we took it as
the basis of the model. With some refinements, the horizontal «input-output» axis was transformed
into a vertical representation, and resources and control actions were disclosed in detail inside the
«black box». This task was solved through a systematic approach, in which the directions of digital
transformation of quality management were ranked and distributed according to complexity level.
The integrated approach allowed combining the key areas of quality management and digitalization,
making the model logical and easy to present and understand.

This model has the following advantages:

e the model can be the basis for the formation of a new concept of quality management in the or-
ganization, as well as one of the tools for strategic planning and decision-making;
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Figure 1:
Quality management model in the context of total digitalization
Source: Developed by the author

e the model will allow you to more effectively regulate expense portion necessary for the imple-
mentation of innovative activities of the organization under the conditions of digitalization, as well
as reduce costs;

e the model allows for making changes, as well as the introduction of new directions of transfor-
mation taking into account changing environmental conditions, their ranking and structuring, as
well as setting new goals and objectives;

¢ the model can become one of the effective tools for additional monitoring when evaluating the
effectiveness of the organization’s activities, as well as its effectiveness and competitiveness,
which will allow for total control over compliance with the organization’s strategic guidelines
and goals.

Thus, on the basis of process, complex and system approaches, an enlarged model of quality
management in the context of total digitalization has been formed. The model not only systemati-
zes modern ideas about the levels and directions of quality management development, but al-
so reflects the «development - effectiveness» relationship of both quality management and to-
tal quality management. The model can be applied for the purpose of evaluating the quality ma-
nagement system at a particular enterprise, since it integrates quality management and risk
management, which makes it possible for managers to monitor and assess the entire cycle of
creating a service/product, as well as the results of the system development, costs, the need for
timely elimination of flaws and improvement.

5. Conclusions

On the basis of digital quality management transformation study there have been formulated a
set of key trends with the consideration of risks and the latest achievements of total digitalization.
There has been reasoned a positive assessment of modern quality management development in
terms of digitization on the basis of recent measurements and calculations of indices, reflecting
the spread of digitalization, the introduction of digital technologies across countries; there has also
been formed an integrated model of quality management in the context of digital expansion with the
presentation of advantages and limits of the model’s applicability.
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